Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.009 Å; R factor = 0.073; wR factor = 0.243; data-to-parameter ratio = 14.6.
Related literature
For reviews of related metal amides, see: Holm et al. (1996) ; Kempe (2000) . For reviews of amidinates, see: Edelmann (1994); Mohamed (2010) . For related organometallic compounds with aminopyridinato ligands, see: Kempe (2003) ; Smolensky et al. (2005) ; Talja et al. (2008) ; Polamo & Leskela (1996) .
Experimental
Crystal data [Li 4 (C 17 
Data collection
Bruker SMART CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1996) T min = 0.986, T max = 0.989 6796 measured reflections 4339 independent reflections 2180 reflections with I > 2(I) R int = 0.036 Refinement R[F 2 > 2(F 2 )] = 0.073 wR(F 2 ) = 0.243 S = 0.93 4339 reflections 298 parameters 61 restraints H-atom parameters constrained Á max = 0.37 e Å À3 Á min = À0.24 e Å À3
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXS97.
Comment
The exploration of ancillary ligand systems supporting catalytically active metal centers is a long-standing demand in the coordination chemistry. The N-donor ligands are important alterneatives instead of the ubiquitous cyclopentadienyl species. Metal amides were found having valuable applications in various industrial and biological processes (Holm et al., 1996; Kempe, 2000) . Amidinate ligands have been extensively studied for decades due to their high adaptability to a wide variety of metals and the remarkable utility as homogeneous catalysts for olefin polymerization of corresponding metal complexes (Edelmann, 1994; Mohamed, 2010) . As the closest "relatives" amidinates, pyridyl amido ligands like [N(R)(PY)]with flexible bonding modes such as the strained N,N′-chelating fashion and the bimetallic bridging binding fashion, have attracted much attention (Kempe, 2003; Smolensky et al., 2005; Talja et al., 2008) . Recently, a special Nfunctionalized aminopyridinato ligand was developed by introducing a linker between two aminopyridinato moieties, possessing the η 3 :η 3 environment. Here, the synthesis and crystal structure of a new lithium complex supported by this ligand will be described.
Aminal bis(2-pyridylamino)toluene is the precursor of the title compound. It was prepared by condensation of two equivalents of 2-aminopyridine and one equivalent of benzaldehyde via reflux in methanol. After lithiation of bis(2pyridylamino)toluene with two equivalents of butyllithium in diethyl ether, it gave yellow crystals of diamide derivative·However, the crystalline qualitity was not good enough for X-ray crystallography analysis. It is solvated with one molar of Et 2 O donor inferred from its 1 H NMR spectrum. The suitable for X-ray investigation single-crystal of the title compound was obtained by recrystallization in THF. Its molecular structure is shown in Fig. 1 . It is revealed as a tetranuclear species. The metal centers are bound in a zone composed by two tetradentate diamido ligands and they are seprerated in a zigzag mode with distances of 2.578 (10)Å and 2.633 (8)Å. The Li ··· Li distances are obviously longer than that of 2.399 (12)Å in the reported {[NH(Ph)(2-C 5 H 4 N)]Li[N(Ph)(2-C 5 H 4 N)]} 2 (Polamo & Leskela, 1996) . Each Li is covered by a THF molecule from the outer direction. The molecule is centrosymmetric and its center of inversion coincide with the central point of the middle [LiN] 2 core. There are two different coordination environments employed towards lithium atoms. The middle two lithium atoms are coordinated with four N and one O atoms, resulting in the fivecoordinate distorted quadrangular pyramidal geometry. The outer two lithium atoms are in the distorted tetrahedral environment consisting of three N and one O atoms. The distances of Li-N bonds are varying from 2.02 to 2.44Å.
Experimental
A solution of n-BuLi (1.6 M, 2.4 ml, 3.8 mmol) in hexane was slowly added into a solution of di(2-pyridylamino)toluene {PhCH[(2-C 5 H 4 N)NH] 2 } (0.53 g, 1.9 mmol) in Et 2 O (30 ml) at 273 K by syringe. The mixture was stirred at room temperature for five hours. Then all the volatiles were removed under vacuum. The residue was recrystallized with THF (20 ml), it gave the title compound as yellow crystals (yield 0.52 g, 62%). M.p.: 413-415 K. 1 H, 6.99; N, 12.96%. Found: C, 69.23; H, 6.96; N, 13.13%.
Refinement
The methylene H atoms were constrained with C-H distances of 0.97Å and U iso (H) = 1.2U eq (C). The methine H atoms were constrained with C-H distances of 0.98Å and U iso (H) = 1.2U eq (C). The phenyl and pyridyl H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C-H distances in the range 0.93Å and U iso (H) = 1.2U eq (C).
Computing details
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT (Bruker, 2000) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication:
SHELXS97 (Sheldrick, 2008) . Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Li1 0.1027 (6) 0.4551 (5) 
